INTRODUCTION
A microstrip patch antenna has the advantages of low cost, light weight, and low profile planner configuration. However, they suffer from the disadvantage of low operating bandwidth. The use of transmission line method to analyze the rectangular micro strip antenna (rmpa) can be done in this work. The most commonly employed microstrip antenna is a rectangular patch. The rectangular patch antenna is approximately a one-half wavelength long section of rectangular microstrip transmission line. The resonant length of the antenna is a bit shorter because of the extended electric fringing field which increases the electrical length of the antenna slightly. The previous model of the microstrip antenna is a section of microstrip transmission line with equivalent loads on either end to represent the radiation loss. The dielectric filling of a microstrip antenna affects both its radiation pattern and impedance bandwidth as the increase in dielectric constant of the substrate results in decrease of the antenna bandwidth which increases the factor of the antenna and therefore decreases the impedance bandwidth. Larger Bandwidth can be achieved by loading slots within the patch of the antenna and with different shapes, arrangements and sizes the effect of this techniques on increasing the bandwidth is more than using the other techniques to realize compact msas there are several techniques, such as higher dielectric constant substrate, a slot cut inside the patch for broader bw, thicker and lower dielectric constant substrates and single slot cut. The effective dielectric constant (εeff) is less than (εr) because the fringing field around the periphery of the patch is not confined to the dielectric speared in the air also.
Study On The Improvement Of Bandwidth Of
For TM10 Mode the length of the patch must be less than (λ /2) .This difference in the length (ΔL) which is given empirically by.
Where c=speed of light, Leff = effective length. Fr=resonance frequency, εeff = effective dielectric constant. L =
DESIGN CONSIDERATION
Step one Substrate selection The first step in the design is to choose a suitable dielectric substrate of appropriate thickness h. A thicker substrate, serves as mechanically strong but it will increase the radiated power, reduce the conductor loss and improve impedance bandwidth.
Step two Width and length parameters
A larger patch width increases the power radiated and thus gives decreased resonant resistance, increased BW and increased radiation efficiency. It is good to choose patch width W greater than patch length. The general consideration is 1 < W/ L < 2 .
In case of microstrip antenna, it is proportional to its quality factor Q and given by as: BW =
The percentage bandwidth of the rectangular patch micro strip antenna in terms of patch dimensions and substrates parameters is given as follows . 
III. BANDWIDTH ENHANCEMENT TECHNIQUES
There are many ways to improve the bandwidth which is mainly controlled by the characteristics of the parallel plate transmission line. The bandwidth can be increased by : 1. A good approach to improve the bandwidth is increasing the thickness of substrate supporting the micro strip patch. 2. By the use of high dielectric constants substrate so that the physical dimensions of the parallel plate line are decreased 3. By increasing the inductance of the microstrip by cutting holes or slot in it. 4. By adding reactive component to reduce the VSWR.
The first approach done is to design a rectangular patch antenna with an operating frequency of 2.4 GHz as it has low return loss at that frequency and taking FR4 as the dielectric substrate which has a dielectric constant of 4 and by varying the thickness of the substrate from 2mm,3mm,4mm the bandwidth variations are observed to be increasing and the simulation is done using MATLAB and radiation patterns are observed along with bandwidth . For all the three configurations the width of the patch is maintained constant and the length of the patch changes for the three configurations .The performance (BW, radiation patterns) was studied and analyzed for the simulated configurations.
The second approach done is to design a rectangular patch antenna with different dielectric substrates having different dielectric constants at an operating frequency of 2 GHz and the thickness of the substrate is constant for all cases of 1.5 mm. Here, three different dielectric materials are chosen they are duroid 5880, FR4 and alumina whose dielectric constants are 2.2, 4, and 9.8 respectively. The simulations are carried out using MATLAB and different results on antenna parameters were noted. Also patch length and width vs. frequency is analyzed.
IV. SIMULATION RESULTS
The simulation results for the first work of designing rectangular patch antennas with different thickness of substrate are shown as below : 
V. CONCLUSION
The present work done is to find the different bandwidth enhancement techniques of a rectangular microstrip patch antenna. Firstly by varying the thickness of the substrate (h=2mm, 3mm, 4mm) the bandwidth percentage is increased from 3.99%, 6.03%, 8.12 %, respectively. Hence, bandwidth enhancement is seen. Then a rectangular patch antenna is configured using three different dielectric substrates and bandwidth variations are analyzed as decreasing the dielectric constant leads to increase in bandwidth Here duroid 5880 having low dielectric constant than FR4 and alumina yields a better bandwidth. Hence, it can be concluded that for a wide bandwidth the rectangular microstrip patch antenna should be designed with a thicker substrate and the substrate should be selected with lower dielectric constant.
